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5 U M M R R Y : One hundre d fifty day-old Hybr o male 
broiler chicks were fed from hatching to 3 weeks 
of age 2 is on it rog en ous  and isocal or ic 
experimental diets. 75 birds were fed a high fat 
diet (HF) and the other half was fed a low fat 
diet (LF). Sixty birds of each treatment were 
assigned *1 o 4 oens and fed 4 diets (HF, LF , HFR, 
LFR) from 21 to 42 days. The HFR and LFR diets 
were formulated to co nt ai n 1 g aspirin per kg of 
diet. PI I the diets used were isocaloric and 
isonitrogenous. Ch ick s fed HF diets had a body 
weight greater than those fed LF diets, but the 
difference was si gni fic ant  only at 3 weeks of 
age. Percent abdominal fat was sig ni f ic an tl y 
Lower for the LF diet at 6 but not 3 weeks of 
age. P significant dec r ea se  in percent abdominal 
fat and increase in plas ma glucose were ob ta ine d 
with aspirin. Gr ow th rate, feed eff i ci en cy  or 
feed intake were not si gni f ic an tl y de pr es se d in 
birds fed diet co nt ai ni ng  aspirin from 21 to 42 
days of age.

UNITERMS: Peet yIsa Iicyl ic acid; Pbdominal fat;
Dietary fat; Broiler chicks
pe rf o rmance

I N T R O D U C T I O N

The d e p o s i t i o n  of fat in broiler 
chicks, es pe c i a l l y  in the abdominal region, 
has been r e s p on si bl e for economical and 
e n e r ge ti c wastes in the pr ocessing plant 
and for the poul tr y meat consumers.

It has been d e m o n s t r a t e d  that obesity 
in birds is i n fl ue nc ed by nutritional, 
gene tic, e n v i r o n m e n t a l  and physiological 
factors (McLEOD, 12, 1382). This last 
factor u n d o u b t e d l y  plays a major rote in 
the r e g u l a t i o n  of lipid me ta bolism. Several 
h o rm on es in cluding glucagon, growth 
hormone, c a t e c h o l a m i n e s ,  cortisol, and 
c o r t i c o t r o p i n  have been reported to 
enha nc e the release of n o n e s t e r i f i e d  fatty 
acids fr o m  adipose tissue. Besides, 
g l uc a g o n  has be-en c o n s i d e r e d  a gl ucogenic 
h o rm on e (SCHPDE et alii, 15, 1973). R 
de cr e a s e  in blood g l uc os e stim ulates 
gl uc a g o n  se c r e t i o n  and, conversely, a rise 
in blood g l uc os e is a potent inhibitor of 
gl uc a g o n  s e c r et io n (LEFEBVRE, 10, 1975). 
Rv ia n adipose tissue is e x t r em el y sens itive 
to glucagon, while dog or human adipose 
tiss ue responds only under cent ain 
e x p e r i m e n t a l  co nd i t i o n s  (LEFEBVRE, 10, 
1375). G l u c a g o n ' s  li polytic activity has 
not always been ob se rv ed in vivo beca use 
the i n s u l i n o q e n i c  effe ct s of glucagon may 
obsc ur e this ac ti vi ty (SCHPDE et alii, 15, 
1379). L E F E B V R E , 10 (1375) has pointed out 
that this lipo ly ti c acti on is inhi bited by 
insulin in most animal species but not in 
birds, whose gl uc a c o n ' s  effect is 
p a r t i c u l a r l y  potent. However, the gluc agon- 
induced lipolysis is m a r k e d l y  reduced by 
p r o s t a g l a n d i n  E as a result of its 
i n h i b i t o r y  effect on cy cl ic PMP formation 
(GRR ND E & PRIGGE, 7, 1972; LEFEBVRE, 10, 
1375). LI KO FF et alii, 11 (1981) have shown 
that aspirin acted sy ne rgistica 11y with 
vita mi n E i n hi bi ti ng the p r o s t a gl an di n 
synthesis. R s pi ri n would inhibit the enzi me 
e y e l o - o x y g e n a s e  , which would be essential 
for p r o s t a g l a n d i n  E biosynthesis and 
therefore could release the glucagon to 
s t imulate lipo lysis in the adipose tissue, 
resulting in less depo si ti on of carcass 
f at .

BR EN ES 4 JENSEN, 2 (1982) have found 
an abdominal fat re duction in the older 
ch ic ke ns fed a high level of aspirin 
(2g/kg) that was associ at ed with a mark ed 
growth depression. Rlso working with high 
level of aspirin (1.6 g/kg), P R 0 U DF 00 T 8, 
HULPN, 14 (1983) repo rted a reduction in 
body weight.

• The p r es en t study took place at the 
U n i v e r s i d a d e  de S3o Paulo, Slo Paulo, B r a 
zil and was de si g n e d  to ev al ua te the 
effect of added aspirin (1 g / k g ) on 
pe r f o r m a n c e  and abdominal fat deoosition of 
male broi le r chicks fed high and low fat 
■i i e t s .

* Research supported in part by Fundação de Amparo à Pesquisa do 
Estado de São Paulo-FA PESP.
A report o f  these data was made at the ANNUAL MEETING OF THE 
POULTRY SCIENCE ASSOCIATION, 1985. Am es, Iowa, USA.
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M A T E R I A L S  AND ME T H O D S

One hund re d fifty da y-old male broiler 
chicks were pl ac ed at randon in battery 
brooders and fed ad libitum the 
e x pe ri me nt al diets. Se v e n t y  five birds were 
fed a high fat diet (HF) and the other half 
was fed a low fat diet (LF) from ha tching 
to 3 weeks of age. Feed and body weight 
data were re corded at 3 weeks of age. Pit 
the end of this period, fifteen birds per 
treatment were randomly e u t h a n i z e d  for 
removal of the abdominal fat pad. The 
livers were also removed and weighed. 
A b d o mi na l fat pad was c o n s i d e r e d  to be that 
fat su rr o u n d i n g  the g i z z a r d  and intestines, 
ex t e n d i n g  wi t h i n  the isch iu m and 
s u r r o u n d i n g  the bursa of Fa b r i c i u s  and 
cloaca.

The sixty re ma in ed birds of each 
tr eatment were then as si g n e d  randomly to 4

pens with 15 birds per pen and fed 4 
e x p e r i m e n t a l  diets (Table 1) from 21 to 42 
days. The HFA and the LFA diets were 
f o r m u l a t e d  to c o n t a i n  1g aspi ri n/ kg of 
diet. All the diets used were isocaloric 
and i s o n i t r o g e n o u s  .

At the end of the experiment, feed 
c o n s u m p t i o n  and body weight were recorded 
and h e p a r i n i z e d  blood samples were obtained 
by c a rd ia c pu nc t u r e  from all the birds for 
d e t e r m i n a t i o n  of glucose. The birds were 
ki l l e d  by ce rv ic al d i s l o c a t i o n  and livers 
and ab dominal fat pads were removed and 
wei g h e d .

G l u c o s e  was analyzed
s p e c t r o p h o t o m e t r i c a  11y by the O-toluidine 
m e t h o d  (DUBOWSKI, 4, 1352). Re sults were 
analyzed s t a t i s t i c a l l y  u s in g analysis of 
v a r i a n c e  ( S N E DE CO R 4 CO CH RA N, 17, 1967) and 
D u n c a n ’s m u l t i p l e  range test (DUNCAN, 5, 
1955).

Table 1 Diet c o m p o s i t i o n  ( % )

Diet # 

Ingredient
HF LF HFA LFO

Yellow corn 36.72 58.49 36.72 58. 40
Soyb ea n meal (45%) 39.98 3fl. 00 39.96 36. 00
Corn gluten meal (601) 1 .57 0.26 1 .57 0.28
Soyb ea n oil 7.00 - 7.00 -
Kaolin 11 .42 0 .12 11 .42 0.12
Lime st on e 0.70 0.60 0.70 0.60
Di c a l c i u m  ph o s p h a t e 1 .97 1 .91 1 .97 1 .91
Salt 0.25 0.25 0.25 0.-25
L - Ly si ne a - 0 . 03 - 0.03
Vitamin and mineral mix 0.40 0.40 0.40 0. 40
A c e t y l s a l i c y l i c  acid - - 0.10 0.10

C a lc ul at eo analysis
Crude prot ei n ( % ) 22.3 22.3 22.3 22.3
ME ( kcal/kg ) 2870 2870 2870 2670
Fat ( % ) 9.1 2.6 9.1 2.8
M e th io ni ne + cystine 0.82 0 . 82 0.62 0.62

* HF: High fat diet; LF : Low 
asoirinj LFA: Low fat diet

fat ( 
plus

diet; HFA: High fat ( 
aspirin

diet plus

1 Premix provides iner kc H 5 e t ) : 9000 IU v ’ t ami n A , 2250 in
vitamin D, 9 IU v i ta mi n E , 4.5 mg me n a d i o n e sodium bisulfite,
200 mg choline chloride, 4.5 mg riboflavin, 10.5 mg c a lc iu m ri
pant o t hen a t e , 36 mg niacin, 10 ug v i ta mi n B12, 1.25 g DL- 
methionine, 125 mg ethoxyquin, 65 mg manganese, 40 mg zinc, 60 
mg iron, 4 mg copper, 1 mg iodine, 0.2 mg cobalt, 100 ug 
selenium

R E S U L T S  AND D I S C U S S I O N

D i e t a r y  fat

The effect of d i et ar y fat on body 
weight, feed intake, abdominal fat and

liver weight du ri ng the first 3 weeks of 
the ex pe r i m e n t  is shown in Table 2. Chicks 
fed the diet c o n t a i n i n g  71 of fat (HF) had 
a body weight s i g n i f i c a n t l y  greater than 
those fed low fat diet (LF). This is in 
agre em en t with the o b s e r v a t i o n s  of JENSEN 
et alii, 8 ( 1970), FU LL ER S. RENDON, 6 
(1977) and A T T E H  et alii, 1 (1983) who

Rev.Fac.Med.Vet.Zootec.Univ.S.Paulo, 24( 1):75-8I, 1987.
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found that en er gy from fat is more 
e f fi ciently ut il i z e d  for growth than that 
from c a r b oh yd ra te s. Pt 3 weeks of age, in 
the present study, abdominal fat was not

si g n i f i c a n t l y  affected by addition of fat
in the diet. However, high level of fat
s i g n i f i c a n t l y  de c r e a s e d  liver weight (gram
and as percent of body weight) of birds.

TRBLE 2 - Effect of 
abdominal

dietary fat on body weight (BW), 
fat and liver weight at 3 weeks of age.

feed intake,

Diets Body Feed intake Pbdomi naI fat L i v e r weight
weight 0-3 Wks ------------ ----- ------

(0-3 Wks) (g) ( g / c h i c k ) (g) (*BW) (g) (%BW)

a* a a a a
H F 691 909 8.3 1.2 16.3 2.4

b a a b b
L F 661 877 7.6 1.1 18.1 2.7

* Means within a column followed by a di fferent su pe rs cr ip t differ 
si gn i f i c a n t l y  ( P ^ : 0 . 0 5 )  by D u nc an 's test

Pt 6 weeks of age there was no 
d i ff e r e n c e  in body weight, body weight 
gain, and feed e f f i c i e n c y  betw ee n chicks

fed the HF diet and those fed the LF diet 
(Table 3). In addition, feed intake was 
i n s i g n i f i c a n t l y  grea te r in birds fed HF 
diet.

Table 3 . Effect of diet ar y fat on body weight, body weight 
gain, feed intake and feed e f f i c i e n c y  at 6 weeks 
of age.

* Mean values in a column with di fferent s u p e r s c r i p t s  are s i g n i 
ficantly different ( P 0.05 ).

Rs shown in Table 4, the HF diet 
dete rm in ed s i g n i f i c a n t l y  higher values of 
abdominal fat pad ( e xp re ss ed either as gram 
or as percent of body weight) than those in 
birds fed the LF diet. These obse rv at io ns 
coincide with those reported by DERTON et 
alii, 3 (1981) who showed that increasing 
the level of fat in an isocaloric and

i s o n i t r o g e n o u s  diet resulted in increased 
ab dominal fat de po sition. However, LRURIN 
et alii, 9 (1985) have reported no 
s i g n if ic an t effect of two isocaloric diets 
d i f f e r i n g  in dietary fat level (2% or 9%) 
on carc as s e t h e r - e x t r a c t . Our results also 
i n di ca te d a s i g n if ic an t d i ff er en ce between 
diets in liver weight expr es se d as gram.

Rev.Fac.Med.Vet.Zootec.Univ.S.Paulo, 24( 1 ):75-81, 1987.

Diets 

(3-6 Ulks)

Body
weight
(g)

BUI gain 
3-6 Ulks 

(g)

Feed intake 
3-6 Wks 

(g /chi c k )

Feed 
e f f i c i e n c y  
3-6 Wks

a* a a a
H F 1778 1104 2337 2.1

a a b a
L F 1758 10 77 2246 2.1
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T ABLE 4 - Effect of dietary fat on abdominaI
fat and liver we ight at 6 weeks of

-

age .

Diets Abdo mi na l fat Liver weight

(3-6 Wks) (g) (% B W ) (g) (TtBW)

ax a a au.X

2 6.5 1.6 33.4 1.6
b b b a

L F 22.6 1 .3 31 .7 1.9

* Means within each column fo ll ow ed by a 
di fferent su pe rs cr ip t differ s i g n i f ic an tl y 
(P « . 0 . 0 5 )  .

D i et ar y aspirin

The data p r e s e n t e d  in Table 5 indicate 
that growth rate, feed intake and feed 
e f f i c i e n c y  were not si gn i f i c a n t l y  depr es se d

in birds fed the diet co nt a i n i n g  aspirin 
level of 1000 mg/kg from 21 to 42 days of 
age. In contrast, BRENE5 1 JENSEN, 2 (1902) 
and P R 0 U D F 0 0 T  & H U L A N , 14 (19S3) reported a 
g r o w t h  d e p r e s s i o n  in chicks fed higher 
level of acety I sa I icy Iic acid.

TABLE 5 - Effect of aspirin on body weight, body weight gain, feed 
intake and e f f i c i e n c y  at S weeks of age.

Diets Body BW gain Feed intake Feed
weight 3-6 Wks 3-6 Wks ef f i c i ency

(3-6 Wks) (g) (g) (g/click) 3-6 Wks

a# a a a
Aspi rin added 1/63 1062 2277 2.1

3 a a a
No Aspi ri n addes 1773 1036 2306 2.1

# Means within each column foil owed by a diff er en t su pe rscript differ
s i g n i f i c a n t l y  (P *^0.05).

The effect of aspirin on abdominal 
fat, liver weight and plasma gluc os e at 6 
weeks of age is p r e s e n t e d  in Table B. Birds

fed diets c o n t a i n i n g  aspirin showed 3 
s i g n i f i c a n t  re d u c t i o n  in abdominal fat 
de p o si ti on , e x p r e s s e d  either as gram or as 
p e rc en t of body weight.

Rev.Fac.Med.Vet.Zootec.Univ.S.Paulo, 24( 1):75-81, 1987.
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T A BL E 6 - Effect of aspirin on abdominal fat, liver weight and 
plasma gluc os e at 6 weeks of age.

Diets Abdomi na I fat Liver weig ht PIasma 
glucose 
(mg\)(3-6 Wks) (g) ' (%BW) (g) (%BW)

Aspi rin added 

No Aspi rin added

a#
22.8

b
28.5

a
1.3

b
1.6

31 .8 

33.2

a a 
1.8 

a a
1.9

a
212.7

b
181 .9

* Means wi th in each co.lumn followed 
differ si gn i f i c a n t l y  (P ^. 0.05).

by a dif f erent superscript

These resu lts agree in part with those 
reported by BR E N E 5  & JENSEN, 2 (1982) who 
o b se rv ed a re d u c t i o n  in abdominal fat 
d e p o s i t i o n  in birds fed, from 52 to BG days 
of age, a high level (2g/kg) of aspirin. 
The authors c o n c l u d e  that the
a c e t y l s a l i c y l i c  acid would not be ef fective 
in reducing fat d e p o s i t i o n  since it would 
be asso ci at ed w i t h _ a  ma rk ed d e p r e s s i o n  in 
g rowth rate. This type of effe ct was not 
•observed in the curr en t research. Our 
results in dicate a redu ct io n in the 
ac c u m u l a t i o n  of abdominal fat w i th ou t a 
co nc o m i t a n t  re d u c t i o n  in body weight gain 
that is e x t r e m e l y  ad va ntageous.

Pl as ma gl u c o s e  was si gn i f i c a n t l y  
increased by in c l u d i n g  aspirin in the diets 
(Table 6). Si nc e g l u c a g o n  is a g l uc og en ic 
horm on e and its release is in creased by the 
i n hi bi to ry ef fe ct of aspirin on 
p r o s t a g l a n d i n  E synthesis, an enha nc e of 
the pl as ma gluc os e level must be expected. 
T hese data are co ns i s t e n t  with studies 
reported by S M IT H 16 (1955) d e m o n s tr at in g 
that s a l i cy la te s cause a hy pe rg ly ce mi c 
effect in rats. Ac c o r d i n g  to this author, 
h y p e r g I y c a e m i a  would be a secondary

ph e n o m e n o n .  The ad mi ni s t r a t i o n  of
s a l i c y l a t e  w o ul d cause an increased 
s e c r e t i o n  of ad re n a l i n e  which would cause 
an i n c r ea se d liver g I yc og en o I y s i s  (SMITH, 
16, 1955). Our results are in contrast to 
B R E N E 5  i JENS EN, 2 (1982) who showed that 
pl as ma gl u c o s e  was not affe cted by the 
ad di ti on of aspi ri n into the diet. In 
humans, MICO SS I et alii, 13 (1978) observed 
that m o d e r a t e s  doses of aspirin lowered 
serun g l u c o s e  in normal subjects.

• The an alysis of va riance pres en te d in 
Table 7 indicates that no sign ificant 
effe ct s of diet ar y level of fat at the 
first age pe ri od (0-3 wks) on abdominal fat 
were observed. There was a sign ificant 
(P < .005) effect of fat level in the diet 
d uring the second age period (3-6 wks) and 

aspirin on fat d e po si ti on at 6 weeks 
On the other hand, the level of fat 

the 0-3 ' week age peri od 
s i g n i f i c a n t l y  CP ( .005) affected the liver 
we ig ht *t 6 weeks of age. Also a 
s i g n i f i c a n t  (P < .005) interaction was 
o b s e r v e d  for level of fat during the 0-3 
week age pe r i o d  (I) and aspirin (A) in 
terms of liver weig ht.

added 
of a g e . 
during

Table 7 - An al y s i s  of va riance of abdo minal fat and liver 
weight at 6 weeks of age.

Source of Rbdomi n a I fat Liver weight

Variat ion (g) (IBW) (g) (IBUI)

Level of fat 0-3wk s ( I ) NS NS P< .005 P< .005

Level of fat 3-6wk s (II) P< .005 P< .005 P< .05 NS

R s d  i r i n C R ) P< .005 P< .005 NS NS

I x II NS N5 N5 NS

I x R NS NS P< .005 P< .005

II x R NS NS NS NS

I x II X R NS NS NS NS

N5 - Not Significant

Rcv.Fac.Med. Vet.Zootec.Univ.S.Paulo, 24(1):75-81,1987.
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Data obtained in this study suggest 
that glucagon has been released by an 
indirect effect of aspirin on prostaglandin 
E biosynthesis, showing a marked influence 
on abdominal fat reduction that is in 
agreement with LEFEBVRE, 10 (1975) who has 
reported a potent lipolytic effect of 
glucagon for avian species.

The results of this study indicate 
that aspirin may be used in the diet at the 
level of 1000 mg/kg to reduce abdominal fat 
deposition in chicks from 21 to 42 days of 
age, without depressing growth rate, feed 
efficiency or feed intake. However, further 
studies need to be done using a larger 
number of birds to confirm the results 
found in the present research.
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M E ND ON CR  JUNIOR, C .X . ; SILVO, M.R.Z.; PLVRREZ, 
J.E. InfluSncia do icido aceti l sa 1icilico 
diet èt ic o sobre a d e o o si cí o de gordura abdominal 
e desem pen ho de frangos de corte alimentados com 
dietas de alta e baixa gordura. R e v .F a c .M e d .V e t . 
Zo ot ec. U ni v. S. Pa ul o,  24( 1 ) : 75-81, 1987.

RESUMO: 150 pintos de um dia, machos, da l i n h a 
gem comercial Hybro, fora m submetidos, do n a s c i 
ment o até 3 semanas de idade, a 2 dietas e x p e r i 
mentais. 75 aves re ce be ra m raçSo con tendo elevado 
nivel de gordura (HF) e as demai s foram a l i m e n t a 
das com dietas sem su pl e m e n t a ç 2 o  de go rdura (LF). 
De 3 a 6 semanas de idade, as aves foram a l i m e n 
tadas com as mesmas raçSes, ad ici ona das  ou n3o de 
0 , 1 % ‘ de àcido a c e t i l s a li ci li co  (HF, L F , HF R e 
LFP). Todas as dietas ut il i z a d a s  eram is ocalóri- 
cas e i s o p r o t e i c a s . Os pintos su bm et ido s às ra- 
çBes de alto teor lipidico (HF) a p r e s e n t a r a m  peso 
corporal mais elevado, tanto às 3 como às 6 
semanas de idade, porè m as di fe r e n ç a s  m o st ra ra m-  
se si gn if ic ati vas  apenas na 3a. semana. 0 p o r c e n 
tagem  de gordura abdominal foi s i g n i f i c a t i v a m e n t e  
maio r para as aves dos lotes de alta gordura, 
apenas às 6 semanas de idade, P inc l us 3o  de 
as pi rin a (1 g/kg) às rações p r o p ic io u di mi n u i ç ã o  
si gn if ic at iv a nos niveis de go rd ur a abdo min al e 
aumento do per centual de gl ic ose  sa ng uin ea.  P 
taxa de crescimento, a c o n v er sS o e o co ns um o 
al im en tar es  n3o foram si gn if ic an te me nt e re du zid os 
nas aves al imentadas com dieta co nt en do  àcido 
aceti l sa l i c i l i c o , de 21 a 42 dias de idade.

UNIT ER M05 : Rcido aceti l s a l i c i l i c o ; Go rd ur a a b do 
minal; Gordura alimentar; F r a n g o s  de 
corte, desemp en ho
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